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© Flexible medical solution pouches. 

© A flexible film suitable for medical solution pouches and 
parenteral materials generally, includes a sealant layer of 
ethylene/propylene copolymer, modified ethylene/propylene 
copolymer, or flexible copolyester; one or more interior 
layers including elastomeric polymeric materials, and an 
outer layer of ethylene/propylene copolymer or -a flexible 
copolyester. 
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nXXIBLE MEDICAL SOLUTION POUCHES 

This invention relates to autoclavable flexible films suitable for 
the packaging of medical solutions. 

Currently, it "is common medical practice to supply liquids such as 
medical solutions for parenteral administration in the form .of disposable, 
flexible pouches. These pouches should be characterized by collapsibility, 
transparency, and adequate mechanical strength. They must also be able to 
resist the relatively high temperatures required for heat sterilization of 
their contents, for example in an autoclave. Typically, medical solutions and 
the like are autoclaved at about 253T (123°C) for periods of 15 to 30 minutes. 

Presently, such flexible pouches are typically made from a highly 
plasticized polyvinyl chloride. While meeting the requirements mentioned 
above, polyvinyl chloride may -have- some undesirable properties for use as a 
medical solution pouch because of the possibility of migration of plasticizer 
from the polyvinyl chloride into the medical solution or the other contents of 
the pouch so that the solution may become contaminated by potentially toxic 
material. A question has also arisen concerning whether PVC is adequately 
chemically neutral to medical solutions. It has also been found that polyvinyl 
chloride becomes brittle at relatively low temperatures. 

Embrittleroent and stress-cracking, particularly of the outer surface 
of medical pouches, has been found to occur in other non-PVC pouches. It is 
desirable to provide a pouch for the packaging of medical solutions which 
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substantially reduces or elimates stress-cracking and emhrittlemsnt of 
the pouch material. 

Of interest is U.S. Patent 4,401 , 536 issued to Lundell et al which 
rHflrfloRES the use of a blend of medical grade radiation-stabilized 
5 polypropylene and a copolymer of ethylene and a oanancmer selected from 

the group consisting of vinyl esters of saturated carboxylic acids and 
. alkyl esters of alpha, beta ethylenically unsaturated carboxylic acids, 
the blend being irradiated. 

The present invention provides a film suitable for the packaging 
10 of iradical solutions. The film has good flexibility, t good optical 

properties, a lew degree of haze after autoclaving of the package, and high 
mechanical strength. In addition, the film has sufficient barrier properties 
to eliminate or reduce the need for separate overwrap material to insure 
that the concentration of the medical solution in the pouch is not 
15 adversely effected. 

~ ~ DEFINITIONS 

The terms "flexible" and the like and "elastareric" and the like are 
used herein to define specific polymeric materials as well as characteristics 
of a resulting pouch or bag whereby improved flexibility and/or oollapsibility 
20 of the pouch or bag is obtained by the use of these specific polymeric 
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materials. Flexible materials nay be characterized by a modulus, of preferably 

less than 50,000 PSI* (3.515 x 10 6 g/aa') (ASTM D-882-81) and acre* 

preferably less than 40,000 PSI (2.812 x 10 6 g/an a ) (ASIM D-882-81). . 

The ten "film" and the like refers to a thermoplastic material 
5 suitable for packaging and bavin* one or more layers of polymeric materials 

which may be bonded by any suitable means well known in the art. 

The tern "polymer", "polymeries and the like, unless specifically 

defined or otherwise limited, generally includes homopolymers, copolymers and 

terpolymers and blends and modifications thereof. 
10 The tern "interior" and the like is used herein to refer to a layer 

of a multilayer film which is not a skin or surface layer, or sealant layer, of 

the film. 

The term "melt flow" and "melt flow index" is used herein as the 
amount, in grams, of a thermoplastic resin which can be forced through a given 
15 orifice under a specified pressure and temperature within 10 minutes. The 
value should be determined in accordance with ASTM D 1238-79. 

The term "very low density polyethylene" is used herein to define a 
copolymer of polyethylene with densities below 0.910 gra/cc, preferably between 
0.900 to 0.906 g,cc. and including densities as low as 0.860 gm/cc, as measured 
20 by ASTM D-1505. 

The term "ethylene vinyl acetate copolymer" (EVA) is used herein to 
refer to a copolymer formed from ethylene and vinyl acetate monomers wherein 
the ethylene derived units in the copolymer are present in major amounts and 
the vinyl acetate derived units in the copolymer are present in minor amounts. 
25 The tern "ethylene propylene copolymer" is used herein to refer to a 

copolymer formed from polypropylene monomer and minor amounts t usually less 
than 61, of ethylene. 
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The tern "copolyester" and the like is applied to polyesters 
synthesised' from more thin one diol and s dibasic acid. Copolycsters as used 
herein nay also be characterized as copolymers of polyether and polyethylene 
terephthalate. More preferably copolyesters as used herein nay be 

5 characterized as polymeric materials derived from 1,4 cyclohexane dimethanol, 
1,4 cyclohexane dicarboxylic acid, and polytetramethylene glycol ether, or 
equivalents of any of the above, as reactants. 

The term "modified" and the like is used herein to refer to a 
polymeric material in which some or all of the substituents are replaced by 

10 other materials, providing a change in properties such as improved flexibility 
or elastomeric properties. 

SUMMARY OF THE INVENTION 
A flexible film in accordance with the invention comprises a sealant 
layer comprising polymeric material selected from the group consisting of 
15 ethylene propylene copolymer, modified ethylene propylene copolymer, and 
flexible copolyester; at least one interior layer comprising a polymeric 
material vhich imparts flexibility to the film; and an outer layer comprising 
ethylene propylene copolymer or flexible copolyester. 

In another embodiment of the invention, a flexible film comprises a 
20 sealant layer comprising ethylene propylene copolymer or modified ethylene 
propylene copolymer; an interior layer comprising a polymeric material vhich 
imparts flexibility to the film; and an outer layer comprising ethylene 
propylene copolymer or flexible copolyester. 

In still another preferred embodiment of the invention, a flexible 
25 film comprises a sealant layer comprising ethylene propylene copolymer or 
modified ethylene propylene copolymer; a second or interior layer comprising a 
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polymeric material which imparts flexibility to the film; a third or adhesive 
layer; and an outer layer comprising flexible copolyester. 

lo an additional embodiment of the invention, a flexible film 
comprises a sealant layer comprising ethylene propylene copolymer or flexible 

5 copolyester; a second or interior layer comprising (1) a blend of ethylene 
propylene copolymer with a polymeric material which imparts flexibility to the 
film, or (ii) modified ethylene vinyl acetate copolymer; a third or interior 
layer comprising a polymeric material which imparts flexibility to the film; a 
fourth or interior layer comprising (i) a polymeric material or blend of 

10 materials substantially similar to the second layer, or (ii) ethylene 
methacrylate copolymer; and a fifth or outer layer comprising flexible 
copolyester or ethylene propylene copolymer. 

Another embodiment of a flexible film in accordance with the present 
invention comprises a sealant layer comprising ethylene propylene copolymer; a 

15 second or" interior layer comprising a blend of ethylene propylene copolymer 
with a polymeric material which imparts flexibility to the film; a third or 
interior layer comprising a polymeric material selected from the group 
consisting of a blend of ethylene propylene monomer and ethylene vinyl acetate 
copolymer v a blend of ethylene propylene monomer and polypropylene, and 

20 ethylene propylene diene monomer; a fourth or interior layer comprising (i) a 
blend substantially similar to the second or interior layer, or (ii) ethylene 
methacrylate copolymer; a fifth or interior layer comprising (i) a blend of 
ethylene propylene monomer and ethylene vinyl acetate copolymer, or (ii) 
ethylene propylene diene monomer; a sixth or interior layer comprising (i) a 

25 blend substantially similar to the fourth or interior layer, or (ii) an 
elastomeric adhesive material; and a seventh or outer layer comprising ethylene 
pr pylene c p lymer or flexible copolyester- 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic cross-section of a three layer film made in 
accordance with the invention. 

FIG. 2 is a schematic cross-section of a four layer film made in 
accordance vith the invention* 
S FIG* 3 is a schematic cross-section of a five layer film made in 

accordance vith the invention. 

FIG. k is a schematic cross-section of a seven layer film made in 
accordance vith the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EHSODIHENTS 

10 Figure 1 shows a three layer film in accordance vith the invention. 

Sealing layer 10 is an ethylene propylene copolymer (EPC) or modified EPC. A 
suitable EPC is El Lex KS 609X6206 available from Solvay. This copolymer has an 
ethylene content of about 3.8%. A suitable modified EPC is Cosden Z4650 
available from Cosden Chemical Company. Polya Homers may also be used, such as 

15 ethylene propylene block copolymer, available from Eastman as H7853-368A, 
having a melt flow index of about 12. The sealing layer will be in contact 
vith the medical solution or other material to be contained within flexible 
bags made from the flexible films of the present invention. 

Interior layer 12 may be a blend of ethylene propylene copolymer with 

20 a blend of ethylene propylene monomer (EPM) and ethylene vinyl acetate ' 
copolymer (EVA). The EPC component of the blend is preferably a low modulus, 
lov melting point EPC such as COSDEN 27650. A suitable EPM/EVA blend is 
available from Exxon a$ Exxon PA 24. This material is a blend of an ethylene 
propylene rubber or ethylene propylene monomer with ethylene vinyl acetate 

25 copolymer. Alternatively, interior layer 12 may be a modified ethylene 
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propylene copolymer such as COSDEN 2 4650 available fron Cosden Oil and 
Chemical Company. Interior layer 12 may also be an elastomeric terpolymer such 
as Vistaloa 370i, an ethylene propylene diene monomer (EPDM) wade by Exxon. 
Another alternative material suitable for layer 12 is ethylene methacrylate 

5 copolymer such as commercially available Gulf Resin 2205 having 20% 
methacrylate and balance ethylene and having a density of 0.942 and a melt 
index of about 2.4, or DuPont Alathon 3175* Still another material for layer 
12, is a modified EVA such as Bynel CXAE 162, available from DuPont. 

Outside layer 14 of the three layer embodiment of the present 

10 invention is preferably ethylene propylene copolymer, or a flexible 
copolyester, more preferably a copolymer of polyetber and polyethylene 
terephthalate, such as Eastman PCCE 9967 from Eastman Chemical Products, Inc. 
Other suitable flexible copolyesters are PCCE 9964, PCCE 9965, and PCCE 9966, 
all available from Eastman. These particular copolyesters are characterized by 

15 inherent viscosities ranging from 1.05 to 1.28, and by the use of 1,4 
cyclohexane dimetban^l, 1,4 cyclohexane dicarboxylic acid, and 
polytetramethylene glycol ether as reactants in producing the flexible 
copolyester. 

Three-layer embodiments are typically characterized by a second or 
20 interior layer which is considerably thicker than the remaining layers. An 
exception is a three-layer embodiment comprising modified EPC in the sealing 
layer 10; modified EVA in interior layer 12; and flexible copolyester in 
outside layer 14. In this embodiment, the sealing layer 10 is considerably 
thicker. 

25 In * l»y?* embodiment of the present invention, and referring to 

Figure 2, sealant layer 20 preferably comprises ethylene propylene copolymer or 
block copolymer, or a modified EPC such as Cosden 2 4650. Interior layer 22 may 
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be jo EVA, a modified ethylene vinyl acetate copolymer or a modified ethylene 
propylene copolymer as described above. Interior layer 24 is an adhesive 
layer, preferably ethylene aethacrylate copolymer, or a codified EVA such as 
Bynel CXAE-162. The fourth or outside layer 26 is preferably a flexible 
copolyeiter. 

Four-layer embodiments typically include an interior layer such as 
EVA vhich is substantially thicker than the remaining layers. 

Figure 3 shows a five layer laminate made in accordance with the 
present invention. Sealing layer 30 is preferably an ethylene propylene 
copolymer such as the Eltex KS4 09X620 6 or for example Norchem 8310 GO. Layer 
30 say also be a flexible copolyester. 

Interior layer 32 may be a blend of ethylene propylene copolymer and 
a material which imparts improved flexibility to the pouch or bag material. 
Preferred polymeric materials vhich contribute such improved flexibility are 
for example elastomerized materials such as modified EPC and blends of EPli and 
EVA, examples of each having already been noted. Other suitable blending 
materials are EPDH and very low density polyethylene (VXDPE). A suitable VTDPE 
is DFDA 1137 sold under the tradename Hear FIX by Union Carbide. This material 
has a density of about 0.906 grams per cubic centimeter with a melt index of 
about 0.8 grams per 10 minutes. Still another suitable material is modified 
EVA adhesive, such as Bynel CXAE-162. This resin has a melt index of about .8. 

The third or interior layer 34 may be a modified EPC or a blend of a 
low modulus low melting point EPC, such as Cos den Z7650, blended with the 
EPtt/EVA blend. Alternatively, interior layer 34 may comprise the EPM/EVA blend 
without the introduction of a separate component- Interior layer 34 is 
typically characterized by the presence of a material or blended materials 
which will enhance the flexibility of the resulting medical soluti n pouch or 
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bag. Thus , materials such as EPDM, EVA, blends f EPDM and EVA, blends f EPDM 
AND VLDPE, and VLDPE are also very suitable for use in this interior layer. 

The fourth or interior layer 36 is preferably either a blend of EPC 
and modified EPC; a blend of EPC and EPM/EVA blend; or a material such as 

5 ethylene methacrylate copolymer which will function as m tying agent between 
the third or interior layer 34 and outside layer 38, in the case of a flexible 
copolyester in outside layer 38. Interior layer 36 may also be EPC blended 
with EPDM or VLDPE. A modified EVA adhesive may also be utilized in this 
layer. Thus* in a five layer structure in accordance with the present 

10 invention, the fourth or interior layer 36 and the second or interior layer 32 
are preferably similar and will enclose a core layer including materials 
already described for interior layer 34. 

The outside layer 38 may be either a flexible copolyester such as the 
copolymer of polyether and polyethylene terephthalate discussed above, or 

ISethylene propylene copolymer. £ 

Preferred embodiments of the five layer structure made in accordance 
with the present invention will generally be palindromic or symmetrical in 
nature. This is particularly true in those embodiments having outer layers of 
EPC, and similar compositions for interior layers 32 and 36. The overall pouch 

20structure may also be asymmetrical, such as where interior layer 36 is a tie 
layer, for example EttA, or modified EVA, which will function as a tying agent 
between layers 34 and 38* 

Five-layer embodiments are typically characterized by a third or 
interior layer which is considerably thicker than the remaining layers. 

25 Figure 4 shows a seven layer flexible laminate in accordance with the 

present invention. Sealant layer 40 preferably comprises an ethylene propylene 
copolymer. Interior layer 42 is preferably made from a blend of ethylene 
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propylene copolymer and EPM/EVA blend. A suitable EPM/EVA blend £s for example 
Exxon PA24. Interior layer 42 say also be made from a blend of EPC and 
EPM/polypropylene (EPM/PP) blend. A suitable EPM/PP blend is Exxon PA 30. 
Interior layer 44 may comprise either an EPM/EVA blend, EPM/PP blend, or EPDM, 

5 sucb as the ethylene propylene diene monomer available from Exxon as Vistalon 
3708. Interior layer 46 is preferably either a blend of EPM/EVA and EPC; 
EPM/PP and EPC; or ethylene methacrylate copolymer such as Gulf 2205 available 
from Gulf Oil Chemicals Co. This EMA contains 201 methacrylate and balance 
ethylene, and has a melt index of about 2.4 and a density of about 0.942. The 

10 EPM/EVA and EPM/PP blends may for example be the Exxon PA24 or Exxon PA30 
respectively. Interior layer 48 may be the EPM/EVA blend listed above or an 
ethylene propylene diene monomer sucb as Vistalon 3708. Interior layer 50 is 
preferably either a blend of EPM/EVA with EPC, EPM/PP with EPC; ethylene 
methacrylate copolymer; or modified EVA adhesive. Suitable examples of these 

15 materials are given above. Finally, outer layer 52 is preferably either as 
"etfiylene propylene copolymer or flexible copolyester. 

The films as described are preferably manufactured by a cast 
co extrusion process. 

EXAMPLES 

20 Exemplary multi-layer structures were cast coextruded and irradiated. 

These structures are viewed as potential replacements for polyvinyl chloride 
bags* Critical parameters which were measured include moisture barrier proper* 
ties, tensile strength and elongation at break, and modulus of elasticity. 
Also important for medical solution applications are the optical properties 

25 such as haze, total transmission, and gloss. Examples 1 through 18, in part 
reflected in the detailed description of the preferred embodiments hereinbefore 
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described, are listed below with tbeir respective formulations, beginning vitb 
the outside layer and ending with the inside or sealant layer. Unless 
otherwise denoted, Examples 1*18 included the following materials: 

EPC: Eltex KS409x6206; 
5 EFH-EVA: PA 24; 

EPH-PP= PA-30; 

EPDM: Vistalon 3708; 

EHA: Gulf 2207; 

modified EPC: Z4650; 
10 flexible copolyester: PCCE 9967; 

EVA (as distinct material): ELVAX 3175; 

VLDPE: DFDA 1137; 

low modulus EPC: 27650; and 

modified EVA: CXA-E162. 
15 Example 1 is a control bag material comprising polyvinyl chloride. 

In Example 2/ the multi-layer film comprised EPC/EPDH/EPC- 

In Example 3, the multi-layer film comprised EPC/EPM-PP blend + 
EPC/EPM-P? blend/EPM-PP blend + EPC/EPDM/EPM-PP + EPC/EPC. 

In Example 4, the multi-layer film comprised EPC/EPM-EVA blend + 
20 EPC/EPM-EVA >lend/EPH-EVA blend + EPC/EPM-EVA blend/EPM-EVA blend + EPC/EPC. 

In Example 5, the multi-layer film comprised flexible 
cop oly e s t e r/EHA/EPM-EVA blend/EMA/EPM-EVA blend/EPM-EVA blend + EPC/EPC. 

In Example 6, the multi-layer film comprised flexible 
copolyester/EHA/EPDM/EHA/EPDM/EPM-EVA + EPC/EPC. 
25 In Example 7, the multi-layer film comprised EPC/EPM-EVA + 

EPC/EPDM/EPM-EVA blend + EPC/EPDM/EPH-EVA blend + EPC/EPC. 
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Example 8 is an example inserted for comparison and includes a core 
layer of EVA sandwiched between outer layers of EPC. 

In Example 9, the multi-layer film comprised EPC/low modulus, low 
melting point EPC/EPC with a total structure thickness of about 9 oils (0.23nm). 
5 In Example 10, the multi-layer film comprised a structure identical 

to that of Example 9 but with a total thickness of about 6 ails (O.ISim). 

In Example 11, the multi-layer film comprised EPC/EPC plus EPH-EVA 

blend/EPC. 

In Example 12, the multi-layer film comprised EPC/EPC plus EPH-EVA 
10 blend/EPM-EVA blend/EPC plus EPH-EVA blend/EPC. 

In Example 13, the multi-layer film comprised the same structure as 
in Example 12, but with the use of Korchem 8310 GO EPC in the sealant layer 
instead of the Eltex KS409X6206 EPC used in Example 12 and the other examples. 

In Example 1A, the multi-layer film comprised EPC/EPC plus 
15 EPDM/EPDM/EPC plus EPDM/EPC. 

In Example 15, the multi-layer film comprised EPC/EPC plus EPH-EVA - 
blend/EPDrt + EVA/EPC plus EPH-EVA blend/EPC. 

In Example 16, the multi-layer film comprised EPC/EPC plus 
VLDPE/VLDPE/EPC-VIDPE/EPC. 
20 In Example 17, the multi-layer film was the same as that of Example 

16, but with an irradiation of 5 MR instead of 3 MR. 

In Example 18, the multi-layer film comprised EPC/low modulus, low 
melting point EPC plus modified EPC/modified EPC/low modulus, low melting point 
EPC ♦ modified EPC/EPC. 
25 Tables 1 through 5 demonstrate the results of physical testing of 

Examples 1 through 18 for selected physical properties. 
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TABLE 1 

Example 1 Example 2 Example 3 Example 4 



Tensile at Break 

and 73 e F (23°C) PS* (xlOO) (a/an* X 100) 





Av.* long 


38.4 


(2100) 


21.7 


€1530) - 


30.2 (2120) 


33.1 (2330) 


5 


Std. Dev. 


2.2 


(154) 


4.9 


(344) 


2.6 (182) 


3.1 (217) 




95* C.I.* 


3.5 


(246) 


7.7 


(541) 


4.2 (295) 


5.0 (251) 




Av. Trans. 


36.5 


(2510) 


29.4 


(2070) 


23.9 (1680) 


29.0 CD40) 




Std. Dev. 


2.4 


(166) 


4.8 


(337) 


0.8 (56) 


4.2 (295) 




951 C.L. 


3.8 


(267) 


7.7 


(541) 


1.3 (91) 


6.7 (471) 


10 


Gauge Long. 4 nils 


(Mm) 13.53 


(344) 


8.38 


(213) 


9.03 (229) 


8.60 (218) 




Std. Dev. 


0.75 


(19.1) 


0.41 


(10.4) 


1.15 (29.2) 


0.70 (17.8) 




951 C.I. 


1.19 


(30-2) 


0.65 


(16.5) 


1.83 (46.5) 


1.12 (23.4) 




Gauge Trans, nils 


(Mm) 14. 63 


(312) 


8.30 


(211) 


7.30 (185) 


7.93 (201) 




Std. Dev. 


0.22 


(5.59) 


0.29 


(7.37) 


0.24 (6.10) 


0.69 (17.5) 


15 


95X C.L. 


0.35 


(8.89) 


0.47 


(11.9) 


0.39 (9.91) 


1.11 (28.2) 



Elongation at 

Break and 73°F(23°C) 



EST 5 (q/an*). 



20 



Av. Long 

Std. Dev. 

951 C.L. 
Av. Trans. 

Std. Dev. 

951 C.L. 



560. (39400) 
20. (1410) 
32. (2250) 

562. (35600) 
42. (2950) 
66. (4640) 



796. (56000) 
79. (5550) 

126. (8860) 
1188. (83500) 
43. (3000) 
68. (4780) 



942. (66200) 
49. (3450) 
79. (5550) 
1008. (70900) 
17. (1200) 
27. (1900) 



1002. (70400) 
56. (3940) 
89. (6260) 

1037. (72900) 
49. (3450) 
78. (5480) 



25 Modulus at 

j5°F (23fc) 13* (x 1000) (q/cm* n 1000) 

Av. Long. 4.9 (344) 13.0 (913) 38.5 (Z7K» 15.8 (1110) 

Std. Dev. 0.2 (14) 0.6 (42) 3.5 (246) 0.1 (7) 

95X C.L. 0.3 (21) 1.0 (70) 5.6 (393) 0.2 (14) 

30 Av. Trans. . 5.4 (379) 10.6 (745) 34.5 (2430) 16.1 (1130) 

Std. Dev. 0.3 (21) 0.4 (2B) 1.5 ( 1Q5 ) 1.3 (91) 

951 C.L. 0.4 (28) 0.6 (42) 2.5 (175) 2.1 (147) 

Gauge Long, mils 14.22 (361) 8.60 (218) 9.71 (247) 8.93 (227) 

Std. Dev. 0.45 (H-4) 1.29 (32-8) 0.62 (15.7) 1.50 (3B.1) 

35 95X C.L. 0.71 (18.0) 2.05 (2-D 0.-98 (24.9) 2.39 (60.7) 

Gauge Trans, mils (fran) 13.39 (340) 9.08 (231) 7.21 (183) 8.85 (225) 

Std. Dev. 0.07 (1.78) 0.07 (1.78) 0.22 (5.59) 0.20 (5.08) 

951 C.L. O.ll (2.79) 0.12 (3.05) 0.35 (8.89) 0.32 (8.13) 
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Example 1 Example 2 Example 3 Example 4 

Optical 

Propertiet 73*F (23t) 
Hare (1)» 



Avg. 

Std* Dev. 

95% C.I. 
Cause mils t\m) 

Std. Dev. 

951 C.l. 


2.6 

0.2 

0.3 
13.03 (331) 
0.05 (1.27) 
0.08 (2.03) 


3.1 
1.6 
2.6 
7.33 
0.25 
0.40 


(186) 

(6J5) 

(10.2) 


20.0 
1.0 
1.6 
8.85 
0.75 
1.19 


(225) 

(19.1) 

(30.2) 


13.2 

0.6 

1.0 
8.65 (220) 
1.05 (25.7) 
1.67 (42.4) 


Total 

Transmission (1)* 














Av«. 

Std. Dev. 
951 C.l. 


89.9 
0.2 
0.4 


91.8 
0.2 
0.4 




90.1 
0.8 
1.2 




89.0 
0.3 
0.5 


Gloss (45°)* 
Av*. 

Std. Dev. 

951 C.I. 


73. 
1. 
1. 


73. 
1. 
2. 




66. 
1. 
2. 




58. 
7. 
10. 


Water Vapor 
Transmission 

at ioo°r 10 {3sra 














Sample 1 
Sample 2 
Sample 3 


0.58 
0.56 
0.51 


0.41 
0.39 
0.36 




0.15 
0.18 
0.19 




0.45 
0.43 
0.45 


Cau *c mils(Mm) 
Sample 1 
Sample 2 
Sample 3 


13-54 (344) 
14.51 (369) 
14.59 (371) 


7.96 
8.99 
9.49 


(202) 
(228) 
(241) 


8.99 
8.97 
8.78 


(223) 
(228) 
(2Z3) 


9.36 (238) 
9.52 (242) 
8.69 (221) 
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Example 3 Example 6 Example 7 



10 



15 



Tensile. at Break 

and 73"P (23*C) PSI 1 x 100 (q/gn* x 100) 



Av.* lens 25.3 

Std. Dev. 0.8 

951 C.I.* 1.3 

Av. Tram. 19.1 

Std. Dev. ].9 

951 C.l. 2.9 

Cau^e Loos. 4 nils ((an) 7.70 

Std. Dev. J.J6 

931 C.l. 1.85 

Cause Tram, nils (\m) 7.28 

Std. Dev. 0.15 

951 C.L. 0.24 



(1780) 

(56) 

(91) 

)340) 

(133) 

(203) 

(195) 

(29.4) 

(47.0) 

(185) 

(3.81) 

(6.10) 



28.7 


(2Q2D) 


40.4 (2840) 


1.3 


(91) 


3.6 (253) 


2.1 


(147) 


5.7 (400) 


21.5 


(1510) 


25.5 (1790) 


2.2 


(154) 


2.2 (154) 


3.6 


(253) 


3.5 (246) 


8.20 


(208) 


7.38 (187) 


0.55 


(14.0) 


0.21 (5.33) 


0.87 


(22.1) 


0.33 (8.38) 


7.43 


(189) 


7.03 (179) 


0.31 


(7.87) 


0.22 (5.59) 


0.49 


(12.4) 


0.35 (8.89) 



Elongation Jt 
Break and 73 °F 

PSI 5 (q/on') 

Av. Long 
20 std. Dev. 

95% C.L. 
Av. Trans. 

Std. Dev. 

951 C.L. 



(23 C) 



779.(54800) 
22.(1550) 
36. (2530) 

*24. (50900) 

(2BB0) 
66. (4640) 



777. (54600) 


983. 


(G9100) 


9. (632) 


38. 


(2670) 


1*. (984) 


61. 


(4290) 


798. (56100) 


1005. 


(7O7Q0) 


54. (3800) 


35. 


(2460) 


86. (6050) 


55. 


(3B70) 



25 Modulus at 

73T (23^ 15 1 6 x 1000 (q/an* x 1000) 

Av. Ion*. 12.1 (850) 

Std. Dev. 0.7 (&) 

951 C.L. 1.0 (70) 

30 Av. Trans. 10.3 (724) 

Std. Dev. 1.0 (70] 

551 C.L. 1.5 (105) 

Gauge Long, sols lym) 8.64 (219) 

Std. Dev. 0.40 (10.1) 

35 951 C.L. 0.64 (16^3) 

Gauge Trans. mils (jan) 8.03 (204) 

Std. Dev. 0.22 (5.59) 

95Z C.L. 0.35 (8.89) 



11.2 


(787) 


21.9 


(1540) 


0.8 


(56) 


1.2 


(84) 


1.2 


(84) 


1.9 


(133) 


10.8 


(759) 


21.0 


(1480) 


0.5 


(35) 


1.5 


(105) 


0.8 


(56) 


2.4 


(168) 


8.03 


(204) 


8.78 


(2Z3) 


0.67 


(17.0) 


0.89 


(22.6) 


1.07 


(27.2) 


1.42 


(36.1) 


8.18 


(208) 


7.94 


(202) 


0.34 


(8.64) 


0.60 


(15.2) 


0.54 


(13.7) 


0.96 


(24.4) 
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Example 5 Example 6 Example 7 



Optical 

Properties at 73T (23Tq 
Haze «) T 

5 Av i; 9-0 1.6 2.4 

Std. Dev. o.8 o.l 0.3 

r 951 *; L ; , 13 °* 2 0.5 

Gauge mis (ym) 8.28 (210) 7.15 (182) 7 50 (191) 

5^f* D f V - 0 69 m3) (24.1) 0.99 (25.1) 

10 951 C.L. i. n (2B.2) 1.51 (38.4) 1.58 (4U) 

Total 

Transmission (1)* 

Av*. 89.8 91.8 91.9 

15 95X C.L. 0.3 0.2 0.3 

Gloss (45°) 9 

Av «- 75. 86. 83. 



Std. Dev. 5. 2 

95X C.L. 7. 3! 



20 Water Vapor 
Transmission 
at 100»F 10 (38t) 



25 Sample 3 K09 0.68 



Sample 1 1.05 0.72 0.40 

Sample 2 0.98 0.85 0.39 



0.40 



Gauge mils (jm) 

Sample 1 8.20 (208) 8.63 (219) 8.49 (216) 

Sample 2 8.51 (216) 7.71 (196) 7.34 (186) 

Sample 3 7.61 093) 9.55 (243) 7-82 (199) 
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Example 8 Example 9 Example 10 Example 11 



Tensile at Break 

and 73T (23t) EST x 100 Wm 2 x 100) 



Av. 2 Long 
5 Std. Dev. 
951 C.L.* 
Av. Trans. 
Sid. Dev. 
951 C.L. 
10 Gauge Long. 4 mils 
Std. Dev. 
95% C.L. 
Gauge Trans, nils 
Std. Dev. 
15 95X C.I. 



(ton) 



(tan) 



20.0 


(1410) 


36.0 


(2530) 


40.7 


(2960) 


37.8 


(260)) 


1.3 


(91) 


4.4 


(309) 


2.0 


(141) 


3.0 


(211) 


2.0 


(141) 


7.0 


(492) 


3.1 


(217) 


4.8 


(337) 


49.0 


(3450) 


28.0 


(1970) 


45.5 


(3200) 


30.7 


(2160) 


5.7 


(400) 


0.2 


(14) 


1.6 


(112) 


1.8 


(127) 


9.1 


(639) 


0.4 


(2B) 


2.6 


(182) 


2.9 


(204) 


8.54 


(217) 


9.59 


(244) 


5.52 


(140) 


9.14 


(232) 


0.38 


(9.65) 


0.70 


(17.8) 


0.69 


(17.5) 


1.07 


(27.2) 


0.61 


(15.5) 


1.12 


(28.4) 


1.10 


(27.9) 


1.70 


(43.2) 


8.32 


(211) 


9.78 


(248) 


5.45 


(133) 


8.33 


(212) 


0.13 


(3.30) 


0.18 


(4.57) 


0.12 


(3.05) 


0.18 


(4.57) 


0.20 


(5.0B) 


0.28 


(7.11) 


0.19 


(4.82) 


0.29 


(7.37) 



Elongation at 

Break and 73T (23t) ISP 



20 



Av. Long 

Std. Dev. 

95% C.L. 
Av. Trans. 

Std. Dev. 

95% C.L. 



531. (37300) 


918. 


(64500) 


877. 


(61700) 


1026. (72100) 


36. (2500) 


85. 


(5860) 


46. 


(3230) 


39. (2740) 


57. (4010) 


136. 


(9560) 


74. 


(5200) 


62. (4360)- 


1064. (74800) 


811. 


(57000) 


1066. 


(74900) 


1044. (73400) 


41. (2880) 


17. 


(1200) 


27. 


(1900) 


19. (1340) 


65. (4570) 


28. 


(1970) 


A3. 


(3000) 


30. (2110) 



Modulus at 
25 73°F (23t) EST 6 x 1000 (q /an 8 x 1000) 



Av. Long. 

Std. Dev. 

951 C.L. 
Av. Trans. 
30 Sid. Dev. 

951 C.L. 
Gauge Long, mils ((in) 

Std. Dev. 

951 C.L. 
35 Gauge Trans, mils i\an) 

Std. Dev. 

951 C.L. 



17.2 


(12KJ) 


44.7 


(3140) 


35.3 


(2490) 


29.0 


(2040) 


0.5 


(35) 


1.6 


(112) 


1.3 


(91) 


1.1 


(77) 


0.8 


(56) 


2.5 


(17b) 


2.0 


(141) 


1.7 


(120) 


15.1 


(1OG0) 


46.3 


(5260) 


33.0 


(2320) 


27.5 


0930) 


1.1 


(77> 


3.8 


(257) 


0.3 


(21) 


3.2 


(225) 


1.7 


(120) 


6.1 


(429) 


0.5 


(35) 


5.1 


(359) 


8.65 


(220) 


9.77 


(248) 


6.05 


(154) 


8.22 


(209): 


0.42 


(10.7) 


0.75 


(19.1) 


0.47 


(11.9) 


0.36 


(9*14) 


0.67 


(17.0) 


1.20 


(30.5) 


0.75 


(19.1) 


0.58 


(14.7) 


8.94 


(227) 


9.64 


(245) 


6.17 


(157) 


8.56 


(217) 


0.24 


(6.10) 


0.33 


(8.38) 


0.10 


(2.54) 


0.05 


(1.Z7) 


0.38 


(9.65) 


0.52 


(13.2) 


0.15 


(3.B1) 


0.08 


(2.03) 
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Example S 



Example 9 



Example 30 . Example 11 



Optical 

Properties it 73T (23°C) 
Haze (I) 7 

Avg. 10.1 

Std. Dev. 0.9 

951 C.L. 1.4 

Cause milg i\m) 8.23 

Std. Dev. 0.25 

951 C.t. 0.40 



(209) 

(6.35) 

(10.2) 



4.0 
0.2 
0.3 
9.31 
0.76 
1.21 



(236) 

(19.3) 

(30*7) 



4.2 
0.3 
0.5 
5.76 
0.65 
1.04 



(146) 

(16.5) 

(26.4) 



8-3 
0.4 
0.7 
8.66 
0.78 
1.23 



(220) 

(19.B) 

(31.2) 



10 Total 

Transmission (1)* 

Avg. 

Std. Dev. 
951 C-l. 



90.6 
0.2 
0.3 



91.9 
0.3 
0.5 



91.9 
. 0.2 
0.3 



90.4 
0.1 
0.2 



15 Closs (45°) ft 
Avg. 

Std. Dev. 
951 C.I. 



51. 
1. 
2. 



70. 
2. 
3. 



66. 
4. 
6. 



61. 
2. 
2. 



Water Vapor 
20 Transmission 

at 1QQ P F 10 (38°C) 

Sample 1 
Sample "2 
Sample 3 



1.06 
0.92 
0.86 



0.21 
0.20 
0.19 



0.34 
0.34 
0.34 



0.33 
0.29 
0.28 



25 



Gauge miU 
Sample 1 
Sample 2 
Sample 3 



iym) 



8.64 (219) 
8.89 (226) 
8.86 (225) 



9.75 (248) 
8.90 (226) 
10.13 (257) 



6.37 (162) 
6.05 (154) 
6.46 (164) 



7.68 (195) 
9.12 (232) 
9.47 (241) 
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TABLE 4 



Example 12 Example 13 Example 14 Example IS 



10 



15 



Tensile at Break 

and 73°g (23°C) PSI 1 X 100 (g/on' X 100) 

Av.* Long 

Std. Dev. 

951 C.L. 3 
Av. Trans. 

Std. Dev. 

951 C.L. 
Gauge Long. 4 ndls(jjm) 

Std. Dev. 

951 C.L. 
Cauge Trans, xnils(pm) 

Std. Dev. 

951 C.L. 



21.2 


(1490) 


23.3 (1640) 


15.1 


(1060) 


30.3 


(2130) 


1.1 


(77) 


0.4 (28) 


3.9 


(274) 


2.4 


(169) 


1.8 


(127) 


0.7 (49) 


6.2 


(436) 


3.8 


(267) 


20.6 


(1450) 


16.6 (1170) 


13.2 


(928) 


22.5 


(15B0) 


0.6 


(42) 


O.B (56) 


0.2 


(14) 


1.8 


(127) 


0.9 


(63) 


1.3 


0.3 


(21) 


2.9 


(204) 


8.86 


(225) 


9.15 (232) 


12.00 


(305) 


8.76 


(223) 


0.65 


(16.5) 


0.68 (17.2) 


5.20 


(132) 


0.39 


(9.91) 


1.04 


(26.4) 


1.08 (27.4) 


8.27 


(210) 


0.62 


(15.7) 


9.42 


(239) 


9.11 (231) 


10.85(276) 


9.76 


(248) 


0.22 


(5.59) 


0.13 (3.30) 


0.13 


(3.30) 


0.41 


(10.4) 


0.35 


(8.89) 


0.20 (5.08) 


0.20 


(5.08) 


0.66 


(16.8) 



Elongation at 

Break and 73°E (23°C) * 

PSI 5 (q/ 



Av. Long 


909 


(63900) 


987 


(69400) 


838 


(58900) 


854 


(60000) 


Std. Dev. 


27 


(1900) 


42 


(2950) 


26 


(1830) 


35 


(2460) 


951 C.L. 


43 


(3020) 


66 


(4640) 


4) 


(2880) 


56 


(3940) 


Av. Trans. 


3034 


(72700) 


947 


(66600) 


991 


(69700) 


1030 


(72400) 


Std. Dev. 


13 


(913) 


28 


(1970) 


13 


(913) 


48 


(3370) 


951 C.L. 


21 


(148) 


44 


(3090) 


21 


(1480) 


76 


(5340) 



25 Modulus at 

73°F (23°C) PSI x 1000 (q/cm* x 1000) 



Av. Long. 


14.7 (1030) 


14.0 (984) 


15.8 


(1110) 


17.5 (1230) 


Std. Dev. 


0.5 (35) 


0.5 (35) 


1.5 


(105) 


0.9 (63) 


951 C.L. 


0.8 (56) 


0.8 (56) 


2.4 


(169) 


1.4 (98) 


Av. Trans. 


13.7 (963) 


13.0 (913) . 


14.9 


{ 1050) 


15.5 (1090) 


Std. Dev. 


1.1 (77) 


0.6 (42) 


0.1 


(7) 


0.6 (42) 


951 C.L. 


1.7 (120) . 


0.9 (63) 


0.2 


(14) 


1.0(70) 


Cauge Long. «rfl« (\nx) 


10.11 (257) 


8.18 (208) 


9.32 


(237) 


9-41 (239) 


Std. Dev. 


0.54 (13.7) 


0.35 (8.89) 


0.28 


(7.11) 


0.98 (24.9) 


951 C.L. 


0.86 (21.8) 


0.55 (14.0) 


0.45 


(11.4) 


1.56 (39.6) 


Gauge Trans jnils (jjxn) 


9.57 (243) 


8.79 (223) 


10.51 


(267) 


9.42 (239) 


Std. Dev. 


0.72 (18.3) 


0.48 (12.2) 


0.38 


(9.65) 


0.28(7.11) 


951 C.L. 


1.14 (29.0) 


0.77 (19.6) 


0.61 


(15.5) 


0.44(11.2) 
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Example 12 



Example 13 Example 14 . Example 15 



10 



Optical 

Propertiet at 73T (23°C) 
Haze (1) T 

Avg. 19.4 

' Sid. Dev. 1.9 

951 C.L. 3.0 

Gauge mils twi 8.91 

Std. Dev. 1.04 

951 C.L. 1.65 



(226) 

(26.4) 

(41.9) 



1B.1 
1.5 
2.4 
8.89 
0.49 
0.78 



(226) 
12.4) 
19.8) 



3.6 
0.3 
0.5 
9.38 
0.72 
1.14 



(238) 

(18.3) 

(29.0) 



6.7 

0.3 

0.5 
9.23 (234) 
0.76 (19.3) 
1.20 (30.5) 



Total 

Transmission (I) 1 



15 



Avg. 



Std. Dev. 
951 C.L. 



88.7 
0.3 
0.5 



88.9 
0.2 
0.4 



91.7 
.0.1 
0.2 



90.0 
0.1 
0.2 



Gloss (45°)» 



Avg. 



Std. Dev. 
951 C.L. 



52. 
2. 
3. 



56. 
2. 
3. 



66. 
2. 
3. 



62. 
2. 
2. 



20 Water Vapor 
Transmission 
at 100 P F 10 (3 8°C) 

Sample 1 
Sample 2 
25 Sample 3 



0.55 
0.46 
0.56 



0.51 
0.60 
0.56 



0.31 
0.31 
0.35 



0.45 
0.40 
0.40 



Gauge "rH (j-nn) 

Sample 1 8.46 (215) 9.33 (237) 9.60 (244) 8 .96 l* 27 * 

Sample 2 10.10 (257) 8.14 (207) 10.76 10.45 

Sample 3 8.31 (211) 8.45 (214) }0.57 10.11 
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TABLE S 



Eaample 16 Example 17 Example IB 



10 



15 



Tensile at Break 

and 73»F <23»C) PSI 1 x 100 (q/on* x 100) 

Av.* Long 

Std. Dev. 

951 C.L. a 
Av. Trans. 

Std. Dev. 

95% C.L. 
Cauge Long. 4 mils (Mm) 

Std. Dev. 

95% C.L. 
Gauge Trans, mils (}m) 

Std. Dev. 

95% C.L. 



30.6 


(2150) 


33.9(238) 


A4.0 (3090) 


2.7 


(190) 


2.0(141) 


1.7 (120) 


4.4 


(309) 


3.2(225) 


2.8 (197) 


32.6 


(229) 


32.0 (2250) 


42.4 (2981) 


1.3 


(91) 


1.5 (105) 


2.2 (155) 


2.1 


(148) 


2.4(169) 


3.4 (239) 


10.94 


(278) 


11.64(296) 


9.8S (251) 


0.71 


(18.0) 


0.75(19.1) 


0.43 (10.9) 


1.13 


(28.7) 


1.19(30.2) 


0.68 (17.3) 


11.49 


(292) 


11.09(289) 


8.83 (224) 


0.27 


(6.86) 


0.36(9.14) 


0.24 (6.10) 


0.44 


(11.2) 


0.57(14.48) 


0.38. (9.65) 



Elongation at 
Breat and 73°F <23°C> 
PSI * <g/on» > 

Av. Long 
20 Std. Dev. 

95% C.L. 
Av. Trans. 

Std. Dev. 

95% C.L. 



3018 


(71600) 


1107 


61 


(4290) 


37 


96 


(6750) 


59 


1153 


(81100) 


1112 


28 


(1970) 


19 


44 


(3090) 


30 



(77600) 973 (68400) 

(2600) 38 (2670) 

(4150) -60 -H220) 

(78200) 954 (67100) 

(1340) 25 (1760) 

(2110) 40 (2810) 



25 Modulus at . 

73T (23°C) PSI x 1000 (q/an* x 1000) 

Av. Long. 25.8 (1810) 27.9 (I960) «5.0 (316) 

Std. Dev. 1.4 (98) 2.0(141) 1.6 (112) 

95% C.L. 2.2(155) 3.2 ( 225) 2.5 (176) 

30 Av. Trans. 22.6 (1590) 25.1 (176) 38.4 (2700) 

Std. Dev. 1.0(70) 1.7 (120) 0.6 (42) 

95XC.L. 1.6(112) 2.8 (197) 1.0 (70) 

Cauge Long. mils (**>) 10.64(270) 10.70 (272) 6.92 (227) 

Std. Dev. 0.21 (5.33) 0.18 (4.57) 0.16 (4.06) 

35 95% C.I. 0.33(8.381 0.28 ( 7.11) 0.25 ( 6.35) 

Cauge Trans, mils (um) 11.21 (285) 11.01 (280) 9.16 (233) 

Std. Dev. 0.43(10.9) 0.25 ( 6.35 ) 0.06 (1.52) 

95% C.L. 0.69(17.5) 0.40 (10.2) 0.09 (2.30) 
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Example 3fe Example 17 Example IS 

Optical 

Properties at 73T (23'C) 
Haze (1)* 

5 Av|. 9.3 9.4 io.7 

Std. Dev. 1.3 1.3 0.9 

951C.L. 2.0 2.1 1.4 

Gauge mils (pn) 9.94 (252) 30.66 ( 271) 8.68 (226) 

Std. Dev. 0.70 (17.8) 1.10 ( 27.9) 0.33 (8.38) 

10 951 C.l. 1.12 (28.4) 1.74 (44.2) 0.53 (13.5) 



Total 

Transmission (M* 

Av|. 89.1 89.5 90.7 

Std. Dev. 0.5 0.5 0.8. 

15 951 C.L. 0.8 • 0.7 1.3 



Closs (45*)* 

Av*. 65. 69. 74. 

Std. Dev. 3. 3. 1. 

95% C.L. 4. 4. 2. 



20 Water Vapor 
Transmission 
at 100°F 10 (3 fl°Cl 

Sample 1 0.18 0.21 0.20 

Sample 2 0.20 0.14 0.20 

25 Sample 3 0.15 0.24 0.21 



C'URe mils (pm) 

Sample 1 11.72 (298) 9.86 (250) 9.71 (247) 

Sample 2 10.17 (258) 11.81 (300) 8.72 (221) 

Sample 3 10.59 (269) 9.55 (243) 9.50 (241) 
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The following footnotes applies to Tables 1 through 5. 
S ASTM D882-81. 

*AU average values is Tables 1 and 2 are averages obtained fro. four 
(4) replicate measurements. 

. 5 3c * L - *» Confidence limit - for example, in a reported average value 

of 10 with a 951 C.t. of 2, in 100 replicate readings, 95 would have a value 
between 8 and 12 inclusive. 

«Gauge measured in nils (^j . values lists! are fir en^odiitj awn- ' 
pies. Gauge values for tensile at break apply for elongation at break as well. 
10 Gauge values for haze apply for other optical properties as well. 
8 ASTM D882-81. 
*ASTW D882-81. 

7 ASTH D1 003-61 (reapproved 1977). 
•ASTrt D1003 Method A. 
15 • »ASTW D2A57-70 (reapproved 1977). 

J0 ASTM F372. 

lalms in accordance with the present invention are Jreferably 
cross-linked. This is preferably done by irradiation, i.e. bombarding the film 
with particulate and non-particulate radiations such as high energy electrons 

20 from an accelerator or cob* It- 60 gamma rays, to cross-link the materials of the 
film. Cross-linking increases the structural strength of film and/or the force 
at which the material can be stretched before tearing apart, and may also 
improve the optical properties of the film and change the high temperature 
properties of the film, A preferred irradiation dosage level is in the range 

25 of from about 2 Hegarads (M.R.) to about 5 M.R. In the case of films having a 
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copolyester, lower dosages of irradiation nay be required to keep extractables 
at a tolerable level. 

Cross-linking may also be accomplished chemically by the use of 

peroxides* 

5 Pouches »ade in accordance with the present invention stay be beat 

sealed by various scans veil known in the art. Isipulse and hot bar sealing are 
preferred means. Some structures having a relatively thick layer of EVA may be 
sealed by radio-frequency sealing. 

The films according to the present invention are preferably forced by 

tO cast coextmsion. A hot blown process may also be employed, although optical 
properties of the resulting pouch would be inferior to those fro* a cast 
coextmsion process. 

An important property of a flexible medical solution bag is the 
moisture vapor transmission rate* typically, the concentrations of the medical 

15 solutions inside the pouch must be carefully maintained. Pouches or bags 
currently made from PVC require moisture barrier materials in an overwrap 
arrangement i.e. a separate overwrap material, to insure that the concentration 
of solutions obtained in the pouch is not affected- A pouch made for example 
according to Example 3 of the present invention, when incorporated in a large 

20 (greater than 1 liter) solution bag, has superior barrier properties such that 
additional overwrap would not be required in order to maintain concentration of 
the solution. Similarly, Example 9 containing the ethylene propylene copolymer 
core (4.251 ethylene) and Examples 16 and 17 containing the VTDPE, as well as 
Example IE containing the modified ethylene propylene copolymer, all showed 

25 excellent values for moisture vapor transmission rate. These would, therefore, 
also be preferred examples for producing a pouch for medical solutions such as 
intravenous solutions without the need for separate overwrap material to 
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Maintain the concentration of the solution. Exanplei 16 and 17 would be 
particularly useful because of their lower Modulus values! and would provide 
greater flexibility to the medical solution pouch. 

Examples 5 and 6, both of which include a flexible copolyester in the 
5 outer lsyer, would still require overwrap protection because of their high 
moisture permeability. 

The very high moisture permeability of the flexible eepolyesters, 
however, is itself an advantage during autodaving of solution containing 
pouches. For example, in parenteral solution pouches where polypropylene forms 
10 an outside layer and an interior layer contains EVA water is absorbed through 
the polypropylene layer into the EVA layer during autoclaving of the pouch or 
bag. After autoclaving is completed, the absorbed water does not completely 
remove from the material, thereby leaving a very hazy or cloudy bag structure. 
Optics are critical in the field of parenteral bags or pouches in order to 
15 insure that the medical solution contains no foreign contaminants. 

It has been found that by using a flexible copolyester, water 
absorbed by an interior layer such as ethylene vinyl acetate copolymer during 
autoclaving can subsequently escape out through the copolyester outer layer. 
This allows the optical properties of the flexible pouch to be maintained. Of 
20 tbe examples listed. Examples 2, 6, and 7 exhibit especially good optics. 
These particular structures would therefore — be especially useful in 
applications where optical quality is a critical parameter for the solution 
containing bag or pouch. 

Another key feature of the present invention, and of importance in 
25 medical solution packaging is the flexibility and collapsibility of the lami- 
nate material. Flexibility aids in the drainage of a medical solution fron the 
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U t or pouch. Examples 2 9 5 and 6 described above exhibit excellent: 
flexibility as demonstrated by the modulus values of those examples. 

Stress crackin* of the outer layers of some parenteral bats, for 
example those with EPC outer layers, has proven to be a problem in some cases. 
5 In those films of the present invention in which a flexible copolyester has 
been employed as an outer layer, stress cracking of the laminate has been 
materially reduced. 

Several additionil multilayer structures were also tested. These 
additional structures made use of an outside layer of a flexible copolyester, 
10 often in combination with at least one interior layer of VLDPE. 

The structures of Examples 19-31 are listed below, beginning with the 
outside layer and ending with the inside or sealant layer. Examples 19-31 
inclined commercial materials as in examples 1-18, except that the EPC for 
examples 19-26 and 29 to 31 was M7853-368A; a polyallomer EPC block copolymer, 
15 mejt now index of about 12, from Eastman; and the EVA of examples 19 and 23 
was Exxon XQ92.36, 281 vinyl acetate, melt flow index of about 2.0. 
Example 19: EPC/EVA/EPC (comparative example) 
Example 20: flexible copolyester/EttA/EVA/EPC 
Example 21: flexible copolyester/modified EVA/EVA/EPC 
20 (9 mil (229um) thickness) 

Example 22: as in Example 21; 7 mil (178 um) thickness 
Example 23: flexible copolyester/modified EVA/EVA(28XVA)/EPC 
Example 26: flexible copolyester/modified EVA/EPDM/modif ied EVA/EPC 
Example 25: as in Example 26; 7 mil (178 pm) thickness 
25 Example 26: ..as in Example 24, but irradiated with 5 MR. 

The above examples, except for Example 26, were irradiated with 3 hH 
irradiation* 
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Except for examples 22 and 25, all samples were about 9 nil 
(22* ynO thickness. 

Example 27: flexible copoly ester/modified EVA/VLDPE/modified EVA/EPC 
(9 oil) (229 

5 Example 28: as in previous example; 11 mil (279 Mm) 

Example 29: flexible copolyester/modified EVA/VLDPE/modified EVA/EPC 
(block copolymer) (13 nil) (330 ym) 

Example 30: flexible copolyester/modified EVA/VLDPE + EPDH/modified 
EVA/EPC (13 mil) (330 ym) 
10 Example 31: flexible copolyester/modified EVA/modified EPC/modified 

EVA/EPC. 

Tables 6-9 appearing below show tbe results of physical testing of 
examples 19-31 for selected physical properties. The footnote numbers 
appearing in Tables 6-9 correspond to those for Tables 1-5 9 and designate ASTM 
15 test methodology. 
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TABLE 6 ' 



Example 19 Example 20 Example 21 Example 22 



Tensile at Break 

and 73T (23°C) PsT x 100 (q/an* x 100) 



Av.* long. 


49.7 (3490) 


26.8 


(1880) 


33.3 ( 2340) 


34.9 


(2450) 


5 Std. Dev. 


10.7 (752) 


1.8 


(127) 


1.8(127) 


3.3 


(232) 


951 C.L.* 


17.0 (1200) 


2.8 


(197) 


2.9(204) 


5.3 


(373) 


Av. Trans. 


34.0 ( 2390) 


33.2 


(2330) 


31.0 (2180) 


40.7 


(2860) 


Std. Dev. 


3.0(211) 


0.5 


(35) 


2.4 (169) 


4.0 


(281) 


951 CL- 


4.8 (337) 


0.8 


(56) 


3.8 (267) 


6.4 


(450) 


IO Gauge Long. 4 na2s (pm) 


10.3ft (264) 


10.23 


(260) 


8.68 (220) 


6.40 


(163) 


Std. Dev. 


0.71 (18.0) 


0.68 


(17.3) 


0.46 (11.7) 


0.50 


(12.7) 


951 C.L. 


1.14 (29.0) 


1.08 


(27.4) 


0.73 (18.5) 


0.79 


(20.1) 


Gauge Trans .nils (nm) 


10.15 (258) 


10.25 


(260) 


9.50 1241) 


6.43 


(163) 


Std. Dev. 


0.17(4.32) 


0.10 


(2.54) 


0.18 (4.57) 


0.22 


(5.59) 


IS 951 C.L. 


0.28(7.11) 


0.16 


(4.06) 


0.29 (7*37) 


0.35 


(8.89) 



Elongation at 

Break and 73T (23°C) BSI 5 (q/cm a ) , 



Av. Long 


982 (69000) 


803 


(56500) 


806 


(56800) 


731 (51400) 


Std. Dev. 


65 (4570) 


24 


(1690) 


"6 


(421) 


21 (1480) 


20 951 C.L. 


104 (7310) 


38 


(2670) 


10 


(703) 


34 (2390) 


Av. Trans. 


921 (64800) 


980 


(68900) 


934 


(65700) 


935 (65700) 


Std. Dev. 


37 (2600) 


14 


(984) 


15 


(1050) 


29 (2040) 


951 C.L. 


60(4220) 


22 


(1550) 


23 


(1620) 


46 (3230) 



Modulus at 

25 73°r (23°C) FSI 5 x 1000 (q/cm*x 1000) 



Av. Long. 


15.8 


(1110) 


15.3 (1080) 


14.7 


(1030) 


14-3 (1010) 


Std. Dev. 


3.6 


(253) 


1-5 (105) 


1.9 


(134) 


1-2 (84) 


951 C.L. 


5.7 


(401) 


2.3 (162) 


3.1 


(218) 


1-9 (134) 


Av. Trans. 


14.3 


(1010) 


10.9 (766) 


12.1 


(851) 


12.1 (851) 


30 Std. Dev. 


2.9 


(204) 


1.3 (91) 


0.9 


(63) 


0.9 (63) 


95X C.L. 


4.6 


(323) 


2.1 (148) 


1.4 


(98) 


1.4 (98) 


Gauge Long. nriU (pm) 


9.62 


(244) 


10.24 ( 260) 


9.76 


(248) 


7.43(189) 


Std. Dev. 


0.25 


(6.35) 


0.48 (12.1) 


0.33 


(8.38) 


0.17 (4.32) 


951 C.L. 


O.40 


(10.2) 


0.77 (19.6) 


0.52 


(13.2) 


0.26 (6.60) 


35 Gauge Trans, mils(um) .10.70 


(272) 


10.44 (265) 


9.29 


(236) 


6.92(176) 


Std. Dev. 


0.29 


(7.37) 


0.21 (5.33) 


0.68 


(12.3) 


0.33(8.38) 


95X C.L. 


0.46 


(11.7) 


0.33 ( 8.38) 


1.08 


(27.4) 


0.52(13.2) 
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Example 19 



29- 

Example 20 



Example 21 # Example 22 



Optical 

Properties at 73°F f23°e> 



(I) 7 



Haze 
Avg. 

Std. Dev. 
951 C.L. 
Gauge mils (Mm) 
Std. Dev. 
951 C.L. 



2.2 
0.1 

0*2 
10.70(272) 
0.49 (12.4) 
0.78(19.8) 



2.7 

0.4 

0.7 
10.65 (271) 
0.58 (14.7) 
0.92 (23.4) 



1.3 

0.2 

0.4 
9.74 C247) 
0.50(12.7) 
0.79 (20.1) 



1.0 

0.2 
0.4 
7.64(194) 

°-33( 8 .38) 
0.53(13.5) 



Total 

Transmission (1)* 

Avg. 

Std. Dev. 
95% C.L. 



92.7 
0.1 
0.1 



92.4 
0.2 
0.4 



92.4 
0.1 
0.1 



92.4 
0.1 
0.1 



Water Vapor 

Transmission 

at 100°F )0 (3 8°C) 

Sample 1 
Sample 2 
Sample 3 



0.78 
0.60 
0.70 



1.14 
0.85 
1.30 



1.05 
0.99 
0.96 



1.21 
1.08 
1.06 



Gauge mils (pm) 
Sample 1 
Sample 2 
Sample 3 



10.62(270) 
9.83(250) 
10.48(266) 



10.68(271) 
10.60(269) 
10.63(270) 



9.24(235) 
9.11(231) 
9.20(234) 



6.80(173) 
7.06(179) 
7.16(182) 
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Example 23 Example 2* Exaaple 25 Exaaple 26 



Tensile at Break 

and 73T (23°C) PSI 1 * 100 (g/an 1 X 100) 



Av.* lon| 
5 Std. Dev. 
951 C.L. 3 
Av. Trans. 
Std. Dev. 
951 C.L. 
10 Gauge Long.* mils Cijbt) 
Std. Dev. 
951 C.L. 
Gauge Trass, nils (ton) 
Std. Dev. 
15 95% CI. 



32.6 (2290) 
7.8 ( 548) 
12.5 (879) 
44.9 (3160) 
2.8 (197) 
4.4 (309) 
6.05 (204) 
0.33 (8.38) 
0.53 (13.5) 
8.58 (218) 
0.13 (3.30) 
0.20 (5.08) 



25.3 (1780) 
1.8(127) 
2.8(197) 

21.4 (1500) 
0.9 (63) 
1.4 (98) 

8.40 (213) 
0.42(10.7) 
0.68(17.3) 
9.35 (237) 
0.19 (4.83) 
0.30 (7.62) 



27.1 (1910) 
3.0 (211) 
4.7 (33.0) 
22.0 (1550 
1.0 (70) 
1.7(120) 
6.45 (164) 
0.60 (15.2) 
0.96 (26.4) 
7.70 (196) 
0.12 (3.05) 
0.18 (,4.57) 



22.4 (1570) 

1.4 (98) 
2.3 (162) 

17.2d210) 
4.1 (288) 

6.5 («7) 
7.90 (201) 
0.43 (10.9) 
0.69 (17.5) 
8.85 (225) 
0.21 (5.33) 
0.33 ( 8.38) 



Elongation at 
Break and 73*F(23°C) 



20 



Av. Long 

Std. Dev. 

951 C.L. 
Av. Trans. 

Std. Dev. 

951 C.L. 



720(50600) 

75(5270) 
119 (8370) 
988 (69500) 
27 (1900) 
43 (3020) 



786 (55300) 
17 (1200) 
28 (1970) 

840 (59100) 
10 (703) 
16 (1120) 



731 (51400) 
32(2250) 
51 (3590) 

836 (58800) 
33 (2320) 
53 (3730) 



728 (51200) 
27 (1900) 
43 (3020) 
713 (50100) 
123 (8650) 
196 (13800) 



25 Modulus at 

73°F (23°C) PSI 6 x 1000 (q/ 



30 



35 



x 1000) 



Av. Long. 


13.2 (928) 


14.9 


(1050) 


13.7 (963) 


13.0(914) 


Std. Dev. 


0.3(21) 


1.6 


(112) 


1.8(127) , 


1.1(77) 


951 C.L. 


0.5 (35) 


2.5 


(176) 


2.8(197) 


1.7(120) 


Av. Trans. 


10.7 (752) 


11.2 


(787) 


11.0(773) 


11.7(823) 


Std. Dev. 


0.4 (26) 


0.9 


(63) 


1.0(70) 


2.0(141} 


951 C.L. 


0.7 (49) 


1.5 


(105) 


1.6(112) 


3.2(225) 


Gauge Long, mils (pro) 


8.48(215} 


8.64 


(219) 


7.72(196) 


7.99(203) 


Std. Dev. 


0.53(13.5) 


0.95 


(24.1) 


0.28(7.11) 


0.66(16.8) 


951 C.L. 


0.84(21.3) 


1.51 


(38.4) 


0.45(11.4) 


1.05(26.7) 


Gauge Trans .mils (|jan) 


8.94 (227) 


9.23 


(234) 


7.75 (197) 


8.76(223) 


Std. Dev. 


0.16(4,57) 


1.11 


(28.2) 


0.92(23.4) 


0.35(8.89) 


951 C.L. 


0.28(7.11) 


1.76 


(44.7) 


1.46(37.1) 


0.56(14.2) 
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Example 23 Example 24 Example 23 # Example 26 



Optical 

Properties at 73T (23°C) 



10 



Haxe (1)* 
Avg ♦ 

Std. Dev. 

95* C.L. % 
Gauge ndls 

Std. Dev. 

951 C.L. 



1.0 

0.4 

0.6 
9.26 (235) 
0.87 (22.1) 
1.38 (35.1) 



1.8 

0.6 
1.0 

9.25(235) 

1.19(30.2) 
1.89(48.0) 



0.6 

0.1 

0.2 
7.35 d87) 
0.42 (10.7) 
0.67 (17.0) 



1.4 
0.4 
0.6 

9.32(237) 

0.93(23.7) 
1.48(37.6) 



Total 

Transmission (Z) g 

Avg . 

Std. Dev. 
15 951 C.L. 



92.4 
*0.1 
0.2 



91.9 
0.2 
0.2 



92.2 
0.1 
0.1 



91.8 
0.3 
0.4 



Water Vapor 
Transmission 
100°F 10 



at 



I38°C) 



20 



Sample 1 
Sample 2 
Sample 3 



0.94 
0.91 
1.00 



0.70 
0.71 
0.64 



0.76 

0.77 - - 
0.61 



0.62 
0.71 
0.57 



Gauge mils (um) 
Sample 1 
Sample 2 
25 Sanple 3 



8.92 (227) 
8.57 (2T8) 
8.64 (219) 



8.48 (215) 
7.68 (195) 
9.57 (243) 



7.19 (183) 
8.13 (207) 
6.74 (171) 



9.77(248) 
7.82(199) 
9.66(245) 
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Example 27 Example 28 Example 29 Example 30 



Tensile at Break 

and 73»F (23"C) PSI 1 X 100 (g/on* X 100) 



Av.* long 

Std. Dev. 

95% C.L.* 
Av. Trans. • 

Std. Dev. 

951 C.L. 
Gauge Long. 4 

Std. Dev. 

951 C.L. 
Gauge Trans. 

Std. Dev. 

95X C.l. 



mils (ton) 



mils ((m) 



28.5 (2000) 

2.0 (141) 
3.2 (225) 

30.8 (217) 
1.9 H34) 

3.1 (218) 
8.25 (210) 
0.62 (15.7) 
0.99 (25.1) 
7.70 (196) 
0.08 (2-03) 
0.13 (3.30) 



25.9(1820) 
2.0(141) 
3.3(232) 
30.2(212) 
1.9(134) 
3.1(218) 
10.95(278) 
0.85(21.6) 
1.35(34.3) 
10.03(255) 
0.19(4.83) 
0.30(7.62) 



27.3 
0.9 
1.5 
24.0 
0.8 
1.3 
12.55 
0.52 
0.83 
12.33 
0.31 
0.49 



(192) 

(63) 

(105) 

(1690) 

(50) 

(913) 

(319) 

(13.2) 

(21.1) 

(313) 

(7.87) 

(12.4) 



24.3 
0.9 
1.4 
24.2 
0.9 
1.4 
11.75 
0.59 
0.94 
12.30 
0.24 
0.39 



<1710) 

(63) 

(98) 

(1700) 

(63) 

(98) 

(298) 

(15.0) 

(23.9) 

(312) 

(6.10) 

(9.91) 



Elongation at 
Break and 73 0 F(23 o C) 
PSI 5 (q/an 1 ) 

Av. Long 

Std. Dev. 

951 C.L. 
Av. Trans. 

Std. Dev. 

951 C.L. 



822 


(57800) 


856 


(60200) 


917 (64500) a . 


842 


34 


(2390) 


31 


(2180) 


21 (1480) 


16 


5A 


(3800) 


.49 


(3450) 


33 (2320) 


25 


915 


(64300) 


972 


(6B300) 


884 T62250) 


951 


32 


(2250) 


63 


(4430) 


18 (1270), 


16 


51 


(5590) 


100 


(7030) 


29 (2040)' 


25 



Modulus at 

73°F (23°C) PSI 6 x 1000 (a/cm* x 1000) 



Av. Long. 

Std* Dev. 

95* C.L. 
Av. Trans. 

Std. Dev. 

951 C.L. 
Gauge Long* mils 

Std. Dev. 

951 C.L.. 
Cauge Trans* mils (pan) 

Std. Dev. 

95X C.L. 



17.4(1220) 


16.6 


(1170) 


15.6 (1100) 


9.5(668) 


0.5 (35) 


0.6 


(42) 


0.8 (56) 


0.9(63} 


0.8(56) 


1.0 


(70) 


1.2 (84) 


1.5(105) 


17.1 (1200) 


16.1 


(113) 


15.9 (1120) 


9.8(689) 


1.2(84) 


0.8 


(56) 


0.6 (42) 


0.4(28) 


1.9 (134) 


1.3 


(913) 


0.9 (63) 


0.6(42) 


8.01 (203) 


10.38 


(264) 


11.93 ( 303) 


11-54(293) 


0.24 (6.10) 


0.43 


(10.9) 


0.49 (12.4) 


0.29(7.37) 


0.38 (9.65) 


0.69 


(17.5) 


0.79 (20.1) 


0.46(11.7) 


8.01 (203) 


11.31 


(287) 


12.73 (323) 


12.16(309) 


0.27 (6.86) 


0.36 


(9.14) 


0.20 (5.08) 


0.10(2.54) 


..0.43(10.9) 


0.57 


(14.5) 


0.32(8.13) 


0.17(4.32) 
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Example 27 Example 28 Example 29 . Example 30 



Optical 

Properties at 73*F (23°C) 



10 



Haze (1)* 
Avj. 

Std. Dev. 
951 C.L. 
Gauge mils((jtm) 
Std. Dev. 
951 C.L. 



4.5 
0.4 
0.6 
7.93 
0.50 
0.79 



(201) 

(12.7) 

(20.1) 



6.9 
1.2 
1.9 

10.98.(279) 
1.16 (29.5) 
1.85 (47.0) 



6.8 
1.0 
1.6 
12.48 
0.63 
1.00 



(317) 

(16.0) 

(25.4) 



7.4 
1.1 
1.7 

11.95 (304) 
0.93 (23.6) 
1.47 (37.3) 



15 



Total 

Transmission (%)* 



Avg. 



Std. Dev. 
951 C.L. 



91.2 
0.2 
0.3 



90.3 
0.5 
0.9 



89.7 
0..3 
0.5 



89.1 
0.4 
0.7 



Gloss (45°)» 
Av$. 

Std. Dev. 

951 C.L. 



87. 
3. 
5. 



83. 
3. 
5. 



78. 
2. 
4. 



80. 
3. 
5. 



20 - Water Vapor 
Transmission* 
at'100°r 10 ( 38°C) 

Sample 1 
Sample 2 
25 Sample 3 



0.32 
0.29 
0.28 



0.22 
0.23 
0.21 



0.20 
0.19 
0.20 



0.32 
0.31 
0.31 



Caugc mils (jot) 
Sample 1 
Sample 2 
Sample 3 



8.26 (210) 
7.91 (201) 
8.14 (207) 



10.98(279) 
10.46(266) 
10.90(2771 



12.40(315) 
12.66(322) 
12.12(308) 



11.9^303) 
H.9^303) 
11.91303) 
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TABLE 9 



Example 31 



Tensile at Break 



and 73*F (23°C) PSI 1 x 100 (q/cnT X 100) 



Av. 2 Ions 
Std. Dev. 
951 C.L.* 
Av. Trans. 
Std. Dev. 
951 C.L 



37.7 
2.9 
6.6 

38.0 
1.1 
1.7 



Gauge long. 4 mils (nm) 12.60 
10 Std. Dev. 0.58 

951 C.L. 0.93 
Gauge Trans. nils (ym) 12.25 
Std. Dev. 0.13 
951 C.L. 0.21 



(2650) 
( 204) 
C 323) 
(2670) 
( 77) 
( 120) 

( 320) 
( H.7) 
(23.6) 
(311) 
( 3.30) 
(533) 



15 


Elongation at 

Bre^Jc and 73*F 
PS^ (a/on*) 


(23°C) 






.Av. Long 


991 


(69700) 




Std. Dev. 


50 


( 3520) 


20 


951 C.L. 


79 


f 5350) 




Av. Trans. 


985 


(69300) 




Std. Dev. , 


20 


( 1410) 




951 C.L. 


31 


(2180) 




Modulus at 







25 



30 



35 



73°F (23°C) PSI 6 X 1000 (q/an a 

40.4 
2.5 
3.9 
31.4 
1.1 
. 1.7 
14.11 
0.58 
0.93 
12.78 
0.16 
..0.25 



Av. Long. 

Std- Dev. 

951 C.L. 
Av. Trans. 

Std. Dev. 

951 C.L. 
Gauge Long, nils (*xm) 

Std. Dev. 

951 C.L. 
Gauge Trans .nils (pm) 

Std. Dev. 

951 C.L. 



x 1000) 
(2840) 

(22KU 
(77) 

iir 

( 14.7) 

(Z3.6) 
( 325) 
(4.06) 
(6.35) 
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Example 31 



Optical 

groperties at 73°F (23°C> 
Hare (l) y 

Av*. 9.9 

Std. Dev. 1.0 

95% C.L. 1.6 

Gauge mils (ran) 13.10 (333) 

Std. Dev. 0.61 (15.5) 

951 C.L. 0.96 (24.4) 



10 Total 

Transmission (1)* 

Avg. 89.7 

Std. Dev. 4.3 

951 C.L. 6.9 



15 Gloss (45°)* 

Avg. 68. 

Std. Dev. 2. 

951 C.L. 3. 



Water Vapor 
20 Transmission 
at 10Q°F (3St) 

Sample 1 0.18 
Sample 2 0.18 
Sample 3 0.20 



25 Gauge nils (^m) 

Sample 1 12.68 (322) 

Sample 2 13.54 (344) 

Sample 3 12.91 fPH ) 
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Tne use of VLDPE in combination with an outside 
layer of a flexible copolyester allows the influx of moisture 
during elevated autoclaving temperatures, e.g. around 230 °C. 
At these high temperatures, the barrier properties of VLDPE 

5 are greatly reduced. After autoclaving and during cooling, 
the absorbed moisture in the interior layer or layers of the 
pouch is allowed to escape through the flexible copolyester. 
At the same time, the barrier properties of the VLDPE 
interior layer are restored. In this fashion, the 

10 concentration of the medical solution is maintained wnile 
eliminating absorbed moisture from the interior layers of tne 
pouch, tnereby reducing haze. 

Because of tne good moisture barrier properties of 
tnese films, they may eliminate the need in many cases for a 

15 separate overwrap material to maintain the concentration or 
tne medical solution. "Three commercially available overwraps 
of 6 mil (22b ixm), 4.5 mil (114 ^m) , and 4.5 mil (114 \xm) 
tnickness, exhibited moisture vapour transmission rates 
ranging from 0.12 to 0.24 grams/ (24 hours, 100 square inches 

20 (645 cm 2 ;) at 100°F (38°C) and 100% relative humidity. 

Several ot the examples discussed above, including examples 
3, 9, 16, 17, IB, 29, and 31 r compare favorably with these 
overwrap materials with respect to moisture vapour barrier 
properties . 

25 The laminated films of the present invention also 

exhibit good seal strength, and abuse resistance, ana do not 
substantially distort during autoclaving. 
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CLAIMS 

1. A flexible film comprising: 

(a) a sealant layer comprising an ethylene 
propylene copolymer , modified ethylene propylene copolymer, 
or flexible copoly ester; 
5 (b) at least one interior layer comprising a 

polymeric material which imparts flexibility to the film; and 

(c) an outer layer comprising ethylene 
propylene copolymer or flexible copolyester. 

2. A flexible film according to Claim 1 wherein the 
10 said at least one interior layer comprises (a) an elastomeric 

copolymer, (b) an elastomeric terpolymer, (c) an ethylene 
vinyl acetate copolymer, (d) a modified ethylene vinyl 
acetate copolymer, (e) an ethylene propylene copolymer, (f) 
a modified ethylene propylene copolymer, (g) a very low 
15 density polyethylene, or (h) a blend thereof. 

3. A flexible film according to claim 1 or 2 
wherein the sealant layer (a) comprises ethylene propylene 
copolymer or modified ethylene propylene copolymer. 

4. A flexible film according to claim 3 wherein 
20 the interior layer comprises an elastomeric copolymer, 

elastomeric terpolymer, or a blend thereof. 

5. A flexible film according to claim 3 or 4 which , 
in addition to the sealant layer (a) and the interior layer 
(b), comprises 

25 (c) a third, adhesive layer; and 

(d) an outer layer comprising flexible 
copolyester • 
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6. A flexible film according to claim 5 wherein the 
third, adhesive layer comprises ethylene/methacrylate 
copolymer or ethylene/vinyl acetate copolymer. 

7. A flexible film according to claim 1 comprising* 
5 (a) a sealant layer comprising ethylene propylene 

copolymer or flexible copolyester; 

(b) a second, interior layer comprising 

(i) a blend of ethylene propylene copolymer 
with a polymeric material which imparts flexibility to the 

10 film, or 

(ii) modified ethylene/vinyl acetate 

copolymer? 

(c) a third, interior layer comprising a 

*• polymeric material which imparts flexibility to the film? 
- _ ^5 (d) a fourth, interior layer comprising; 

(i) a polymeric material or blend of 
material substantially similar to the second layer, or 

(ii) ethylene/methacrylate copolymer; and 
(e) a fifth, outer layer comprising a flexible 

20 copolyester or ethylene/propylene copolymer* 

8. A flexible film according to claim 7 wherein 
the polymeric material of the second and fourth interior 
layers is 

(a) modified ethylene/propylene copolymer, 
25 (b) a blend of ethylene/propylene copolymer and 

ethylene/vinyl acetate copolymer. 
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(c) ethylene/propylene/diene copolymer; or 

(d) very low density polyethylene. 

9. A flexible film according to claim 7 wherein the 
polymeric material of the third, interior layer is 

5 (a) modified ethylene/propylene copolymer, 

(b) low modulus, low melting point ethylene/ 
propylene copolymer, 

(c) a blend of ethylene/propylene copolymer and 
ethylene/vinyl acetate copolymer, 

10 (d) ethylene/propylene/diene copolymer, 

(e) ethylene/vinyl acetate copolymer, 

(f ) very low density polyethylene, or 

(g) a blend of the above, 

10, A flexible film according to claim 1 comprising: 
15 (a) a sealant layer comprising ethylene propylene 

copolymer; 

(b) a second, interior layer comprising a blend 
of ethylene propylene copolymer with a polymeric material 
which imparts flexibility to the film; 
20 (c) a third, interior layer comprising a blend 

of ethylene propylene copolymer and ethylene/vinyl acetate 
copolymer, a blend of ethylene/propylene copolymer and 
polypropylene, or a ethylene/propylene/diene copolymer; 

(d) a fourth, interior layer comprising 

25 (i) a blend substantially similar to the 

second, interior layer; or 
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(ii) ethylene/methacrylate copolymer; 

(e) a fifth, interior layer comprising 

(i) a blend of ethylene/propylene copolymer 
and ethylene/vinyl acetate copolymer, or 
5 (ii) ethylene/propyl ene/diene copolymer; 

(f ) a sixth, interior layer comprising 

(i) a blend substantially similar to the 
fourth, interior layer, or 

(ii) an elastomeric adhesive material; and 
10 (g) a seventh, outer layer comprising ethylene/ 

propylene copolymer or flexible copolyester. 

IK A flexible laminate according to claim 1 0 
wherein the polymeric material of the second, interior layer 
comprises a blend of 
15 (a) ethylene/propylene copolymer and ethylene/ 

vinyl acetate copolymer, or 

(b) ethylene/propylene copolymer and 
polypropylene - 

12. A flexible laminate according to claim 10 or 11 
20 wherein the elastomeric adhesive material of the sixth, 

interior layer comprises a modified ethylene/vinyl acetate 
adhesive. 

13. A flexible pouch made from a film of any of 
any of claims 1 to 12. 



1/2 



FIG I 



Wm£: 



FIG. 2 



kWWWW If 



2/2 

FIG. 3 




FIG. 4 




